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REDMOND TOWN CENTER
TRAFFIC IMPACT ANALYSIS

INTRODUCTION

This traffic impact analysis has been prepared for the proposed Redmond Town Center.
This report updates Entranco’s Redmond Town Center Final Access Plan Analysis (June
1987), the traffic analysis report prepared for the previously approved Master Plan.

Redmond Town Center is proposed to be an open-air mixed use center located on the
former Redmond Golf Links property (see figure 1). At full build-out, Redmond Town
Center would ultimately result in 1,375,000 square feet (sf) of development. The mixed-use
center would be constructed in phases. Phase |, planned to open in the fall of 1996, would
contain approximately 600,000 sf of retail, entertainment, restaurant, and office uses.
Subsequent phases of development will be driven by market conditions. An illustrative site
plan for full build-out has been developed for the proposed Redmond Town Center and is
shown in figure 2. This report analyzes the traffic impacts of Redmond Town Center and
assumes all short-term mitigation improvements are in place at full build-out.

To assess the traffic impacts of the Redmond Town Center project, the following tasks were
undertaken:

e Assess existing conditions through field reconnaissance and review existing planning
documents.

e Develop weekday p.m. peak-hour trip generation estimates based on the Institute of
Transportation Engineers Trip Generation manual, fifth edition. In addition, trip
generation estimates were determined for the Christmas season.

e Assign project-generated trips, based on the City of Redmond's traffic model.
e Develop year-of-opening (1997) baseline traffic volumes.
e Conduct a comparative analysis of three possible alignments of Bear Creek Parkway.

o Evaluate level of service (LOS) at 28 individual study intersections in Redmond to
determine if intersection capacity is affected by the project trips.

¢ Evaluate areawide average LOS for the seven Transportation Management Districts
in Redmond for both the short- and long-term networks.

¢ Identify short-term traffic mitigation consistent with the City of Redmond guidelines for
analysis of individual intersection.

¢ Identify long-term traffic mitigation consistent with the City of Redmond pro rata share
methodology, using the current long-term project list.

o Evaluate pedestrian/bicycle and safety issues of the proposed development.
e Document construction impacts of the proposed development.
¢ Evaluate parking needs of the proposed development.
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Primary Data and Information Sources

e Trip Generation manual, fifth edition, Institute of Transportation Engineers (ITE),
January 1991

e Parking Generation manual, second edition, Institute of Transportation Engineers
(ITE), 1987

e City of Redmond's Traffic Forecasting Model

o Six-Year (1995-2000) Transportation Improvement Program (TIP), City of Redmond,
adopted July 1994

o Draft City of Redmond Transportation Facilities Plan (TFP)

¢ Interim Materials on Highway Capacity, Transportation Research Board Circular 212,
1980

e 1994 existing p.m. peak-hour turning movement counts, City of Redmond

e December 1991-December 1994 accident data, City of Redmond and WSDOT

EXISTING CONDITIONS
Road Network

The streets which provide the major access routes to the proposed Redmond Town Center
are State Route (SR) 520, NE Redmond Way, Cleveland Street NE, Leary Way NE, and
166th Avenue NE.

State Route 520 is a four-lane limited access freeway which provides regional access for
the Redmond, Bellevue, Kirkland, and Seattle areas. In the project vicinity, it is signed for
55 mph and carries 48,700 vehicles per day (vpd).

Northeast NE Redmond Way and Cleveland Street NE make up the existing one-way
couplet through downtown Redmond. Northeast Redmond Way (westbound) carries
19,800 vehicles per day and Cleveland Street NE (eastbound) carries 19,100 vehicles per
day. Both streets are three-lane principal arterials with a posted speed limit of 30 mph.

Leary Way NE is the western boundary of the proposed Redmond Town Center site. Leary
Way NE provides a connection between West Lake Sammamish Parkway/SR 520 and
downtown Redmond. Leary Way NE is a four-lane minor arterial signed for 30 mph and
carries 19,100 vpd.

Access to areas north of the proposed Redmond Town Center site will be provided primarily
by 166th Avenue NE. A four-lane north-south collector arterial, 166th Avenue NE, has a
posted speed limit of 30 mph and carries 12,100 vpd.
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Accident Analysis

Accidents at the intersections and midblock roadway sections in the study area (as defined
by the City of Redmond) were analyzed for the three-year period from December 1991
through December 1994. Accident data was provided by the City of Redmond and
WSDOT. A summary of the total and average annual accidents during this period is
provided in table 1 and shown in figure 3.

A signalized intersection experiencing ten or more accidents per year is typically considered
a high accident location. The SR 520/NE Redmond Way intersection has experienced the
largest number of accidents, with an average of 11 accidents per year. The majority of
these accidents were rear-end collisions, and an average of three accidents per year
involved injuries. This intersection currently is undergoing major construction improve-
ments, including the grade separation of SR 520 and NE Redmond Way. These improve-
ments are expected to result in a decrease in the number of accidents at this location. The
NE Redmond Way/Cleveland Street NE/160th Avenue NE intersection also has experi-
enced a high number of accidents, with an average of ten per year. The majority of these
accidents were sideswipe, and less than two accidents per year involved injuries. The City
of Redmond plans to improve the operations of this intersection before the opening of
Redmond Town Center. The NE Redmond Way/Leary Way NE intersection has
experienced an average of 9.3 accidents per year. The majority of these accidents were
right angle or approach turn accidents, and an average of 2.3 accidents involved injuries.
Signal modifications are proposed by the City of Redmond at this intersection which are
anticipated to improve safety.

All midblock sections had relatively low accident rates except for the section of roadway on
NE Redmond Way from 168th Avenue NE to SR 520, which experienced 51 accidents over
the three-year period. With the addition of a signal at NE Redmond Way/170th Place NE,
and the improvements associated with the NE Redmond Way/SR 520 interchange, the
number of accidents in this area are expected to decrease.

Levels of Service

An existing level of service (LOS) analysis was conducted for the weekday p.m. peak hour
for the study intersections, which were determined by the City of Redmond. The study
intersections identified for analysis were:

e intersections within Redmond city limits
e intersections impacted by 20 or more project-generated trips

¢ intersections where the remaining capacity is less than the Redmond Town Center
project trips entering the intersection
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Table 1
Accident Data Summary, December 1991 - December 1994

Total Accidents Average Annual Accidents
Property Property
Personal | Damage Personal | Damage
Intersection Total Injury Only Total Injury Only
W. Lk. Sammamish Parkway
at SR-520 Eastbound Ramps 12 9 3 40 3.0 1.0
at Leary Way NE 18 4 14 6.0 1.3 4.7
Leary Way NE:
at 159th Place NE 4 2 2 1.3 0.7 0.7
at Cleveland Street NE 16 4 12 5.3 1.3 4.0
at NE Redmond Way 28 7 21 9.3 2.3 7.0
NE Redmond Way:
at 159th Place NE 2 1 1 0.7 0.3 0.3
at Cleveland Street NE 30 5 25 10.0 1.7 8.3
at 166th Avenue NE 10 2 8 33 0.7 2.7
at Avondale Way NE (168th Avenue NE) 22 6 16 7.3 2.0 53
at 170th Place NE 22 1 21 7.3 0.3 7.0
at SR-520 (Avondale Road) 33 9 24 11.0 30 8.0
Cleveland Street NE:
at 166th Avenue NE 4 3 1 1.3 1.0 03
170th Place NE:
at Avondale Way NE 0 0 0 0.0 0.0 0.0
Total Accidents Average Annual Accidents
Property Property
Personal | Damage Personal | Damage
Midblock Section Total Injury Only Total Injury Only
W. Lk. Sammamish Parkway
SR-520 Eastbound Ramps to Leary Way NE 1 0 1 0.3 0.0 0.3
Leary Way NE:
W. Lk. Samm. Pkwy to 159th Place NE 5 ] 4 1.7 0.3 1.3
159th Place NE to Cleveland Street NE 3 2 1 1.0 07 0.3
Cleveland Street NE to NE Redmond Way 3 0 3 1.0 0.0 1.0
NE Redmond Way:
W, Lk. Samm. Pkwy to 159th Place NE 3 0 3 1.0 0.0 1.0
159th Place NE to Cleveland Street NE 4 0 4 1.3 0.0 1.3
Cleveland Street NE to Leary Way NE 4 1 3 1.3 0.3 1.0
Leary Way NE to 166th Avenue NE 1 0 1 0.3 0.0 0.3
166th Avenue NE to 168th Avenue NE 5 2 3 1.7 0.7 1.0
168th Avenue NE to 170th Place NE 23 9 14 7.7 3.0 4.7
170th Place NE to SR-520 28 6 22 9.3 2.0 7.3
Cleveland Street NE:
NE Redmond Way to Leary Way NE 11 1 10 3.7 0.3 3.3
Leary Way NE to 166th Avenue NE 14 2 12 4.7 0.7 4.0
166th Avenue NE to Avondale Way NE 1 1 0 0.3 0.3 00
159th Place NE:
Leary Way NE to NE Redmond Way 4 1 3 1.3 0.3 1.0
170th Place NE:
BN Railroad Tracks to NE Redmond Way 0 0 0 0.0 0.0 0.0
NE Redmond Way to Avondale Way NE 3 0 3 1.0 0.0 1.0
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Level of service refers to the degree of congestion on a roadway or intersection. ltis a
measure of vehicle operating speed, travel time, travel delays, and driving comfort. Level of
service is generally described by a letter scale from A to F. For intersections, LOS A
represents free-flow conditions, during which motorists experience little or no delay, and
LOS F represents forced-flow conditions, during which motorists experience very long
delays. A more detailed discussion of the LOS concept is presented in Appendix A.

All LOS calculations for the signalized intersections were calculated using the Critical
Movement Analysis for Planning Application, Interim Materials on Highway Capacity,
Transportation Research Board, Circular 212, January 1980. This method defines LOS as
a function of volume-to-capacity (v/c), or the number of critical vehicles approaching an
intersection versus the vehicle capacity of that intersection.

The LOS calculations for unsignalized intersections followed the methodology outlined in
the 1985 Highway Capacity Manual, Special Report 209, Transportation Research Board.
The LOS reported for unsignalized intersections is the worst case among all of the
calculated movements (typically one of the stop-sign controlled side street approaches).
The LOS at unsignalized intersections applies only to the capacity of the worst movement,
and is not a valid indicator of overall traffic operations at an intersection.

The p.m. peak-hour LOS analysis results for the study intersections under existing
conditions are summarized in table 2. Of the existing study intersections, 20 are signalized
and four are unsignalized. Of the signalized intersections, 14 currently operate at LOS D or
better, and six operate at or above capacity (LOS E or F). Worksheets showing the LOS
calculations are provided in Appendix B.

DETERMINATION OF IMPACT
Methodology

Short-term Analysis. The analysis of traffic impacts for this project were evaluated for the
short-term (1997) and the long-term (2010). For the short-term, the City requires individual
intersection LOS analysis to determine if short-term mitigation is required.

In addition, long-term impact is determined by the pro rata share methodology. Based on
this process, trips are generated for a new development and assigned to the long- term
roadway network using the City of Redmond's traffic forecasting model. Impacts to the
planned long-term roadway improvements are identified at locations where the new
development will generate ten or more p.m. peak-hour trips. These long term-road
improvements are identified in Redmond's Transportation Facilities Plan (TFP).
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Table 2

Existing LOS Summary
INTERSECTION 1994 Existing
'me’;‘f)c”m N/S Street E/W Street 10s | Critical Volume
Signalized Intersections

1 Leary Way NE 159th Place NE B Q73

3 Leary Way NE Cleveland Street NE C 1080

4 Leary Way NE NE Redmond Way B Q08

6 166th Avenue NE NE Redmond Way A 638

8 170th Place NE Avondale Way A 768
9&10 SR 620 Ramps NE Redmond Way F 15832

1 W. Lake Sammamish Pkwy NE NE 51st Street D 1336

12 E. Lake Sammamish Pkwy NE Red-Fall City Rd D 1188

13 Avondale Road NE NE Union Hill Rd F 1506

14 Avondale Road NE Avondale Way C 1165

15 Willows Road NE NE 90th Street D 1207

16 148th Avenue NE NE Redmond Way D 1128

17 Willows Road NE NE Redmond Way C .] 002

19 160th Ave NE/Cleveland Street NE NE Redmond Way B 839

20 164th Avenue NE NE 85th Street F 1383

22 Leary Way NE/SR 520 Westbound Ramp W. Lake Sammamish Pkwy NE E 1358

23 W. Lake Sammamish Pkwy NE SR 520 Eastound Ramps F 1828

24 156th Avenue NE NE 51st Street A 803

25 Bel-Red Road W. Lake Sammamish Pkwy NE E 1374

27 Avondale Way NE NE Redmond Way C 1017

Unsignadlized Intersections

2 Leary Way NE 162nd Avenue NE Intersection does not exist

5 166th Avenue NE Cleveland Street NE F Unsignalized *

7 170th Place NE NE Redmond Way F Unsignalized *

18 159th Place NE NE Redmond Way F Unsignalized *

21 166th Avenue NE NE 80th Street B 4-way stop

26 W. Lake Sammamish Pkwy NE Bear Creek Pkwy Intersection does not exist

28 Leary Way NE Railroad Street NE Intersection does not exist

* LOS at unsignalized intersections applies only to side street capacity, and is not a valid indicatior of the overall
traffic operations at the intersection




Trip Generation

The p.m. peak-hour trip generation for the proposed Redmond Town Center was
determined using trip rates published by the Institute of Transportation Engmeers (ITE) Trip
Generation Manual, fifth edition, January 1991.

The proposed Master Plan (1,375,000 sf) conceives a flexible mixed-use project with three
major components—a mixed-use center (601,000 sf of retail including a hotel and cinema,
144,000 sf of office), an office park (430,000 sf), and 200,000 sf of other retail (Butler
Walls). The trip generation rates used include ITE Land Use Code (LUC) 820 - Shopping
Center, and LUC 710 - General Office Building.

The alternative development scenario consists of 492,400 sf of retail, 255,000 sf of
department store, 264,200 sf of office space, a 150-room hotel, an eight-screen cinema,
and 186,100 sf of other retail (Butler Walls). The trip generation rates used for the
alternative development scenario include ITE Land Use Code 820 - Shopping Center, LUC
710 - General Office Building, LUC 312 - Business Hotel, and LUC 444 - Movie Theater with
Matinee. Table 3 provides a summary of the proposed land uses and the associated trip
generation for both development scenarios.

Passby and Internal Trips

Passby trips are defined as trips made as intermediate stops on the way from an origin to a
primary trip destination. Based on the guidelines outlined in the ITE Trip Generation
Manual, fifth edition, the percentage of gross project generated trips classified as passby
trips for Redmond Town Center retail uses (601,000 sf) was determined to be 30 percent.
This percentage is an average of the passby trip reduction based on square feet of gross
leasable area (25 percent) and average daily traffic on adjacent roadway (35 percent).
Passby reduction for the Butler Walls retail (200,000 sf) was determined to be 35 percent,
based on ITE guidelines.

An additional reduction in gross traffic generation for multi-purpose trip making (internal trips)
was determined based on studies conducted at multi-use developments. Internal trips are
defined as trips made at multi-use developments by modes other than private vehicles. As
shown in the ITE Trip Generation Manual, fifth edition, internal trip reductions of up to 50
percent have been observed at some locations. For Redmond Town Center retdil use, a ten
percent reduction was used, which is considered conservative. For office use, the range of
internal trip reduction is six percent to 16 percent. With the amount of mixed-use office and
retail on-site, an internal trip reduction of 15 percent was applied for office use.

For the proposed Master Plan and alternative development scenario, approximately 63
percent of the total trips were assumed to be new trips. For comparison, the trip generation
for the approved Master Plan assumed approximately 55 percent of the total trips were to be
new trips. Therefore, a more conservative reduction of gross trips was used for the
proposed Master Plan.
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The proposed Redmond Town Center is projected to generate a total of 3,745 gross trips
during the p.m. peak hour. The total net new trips on the network less passby and internal
trips is 2,363 p.m. peak-hour trips. The alternative development scenario is projected to
generate a total of 4,001 gross trips during the p.m. peak hour. The total net new trips on
the network less passby and internal trips is 2,520 p.m. peak-hour trips. Table 3
summarizes the trip generation for the proposed Redmond Town Center. For comparison,
the approved Master Plan, updated to the ITE Trip Generation Manual, fifth edition,
generated a total of 4,680 gross trips during the p.m. peak hour. The total net new trips on
the network less passby and internal trips was 2,897 p.m. peak-hour trips. Therefore, the
proposed Master Plan represents an 18 percent reduction in net new trip generation.

The analysis contained in this report is based on the trip generation for the Proposed
Master Plan. The likelihood of the alternative development scenario occurring is less than
ten percent. If this scenario were to occur, the traffic analysis would have to be revised to
reflect the increase in trip generation.

Bear Creek Parkway Alternatives Analyzed

Three alternative alignments of Bear Creek Parkway were considered for access to
Redmond Town Center from the west. Alternative 1, the applicant's proposed alignment,
provides a three-lane parkway with connection at Leary Way NE/159th Place NE (see
figure 4). Alternatlve 2 is consistent with the previously approved Master Plan and provides
a three-lane parkway with a bridge over the Sammamish River and connection to West
Lake Sammamish Parkway (see figure 5). Alternative 3 provides a three-lane parkway with
connection at Leary Way NE/162nd Place NE (see figure 6).

Model Assumptions

The City of Redmond's traffic model was used to assign p.m. peak-hour trips, generated by
the new development, to the roadway networks. Redmond has developed two transportation
networks for this process. The first is a short-term (2000) transportation network, and
includes existing arterials plus projects from the 1994-2000 Six-Year Transportation
Improvement Program (TIP) as adopted by Redmond. The second network is a long-term
(2010) transportation network, and includes long-term (2010) road improvements identified in
Redmond's 1995-2010 Transportation Facilities Plan (TFP). Redmond also has developed
two sets of land use for the modeling purposes. The short-term 1997 (year-of-opening) land
use, which is used with the 2000 network, includes all existing and approved development,
plus an adjustment for background growth. The 1997 land use on the 2000 transportation
network was used only to determine the average LOS for the downtown district. The long-
term 2010 land use, which is used with the 2010 network, includes existing development and
potential development based on current land use plans and zoning, thus accounting for
background growth. The 2010 land use on the 2010 transportation network was used to
determine the pro rata share associated with the project trips.
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